Abstract. We consider perturbations of the problem )-x"+ bx=?ax, x(0)-x(l)=0= x'(0)-x'(1) both by changes of the boundary conditions and by addition of nonlinear terms. We assume that at ?--?0 there are two linearly independent solutions of the unperturbed problem and that a(.) is bounded away from zero. When only the boundary conditions are perturbed either the Hill's discriminant or the method of Lyapunov-Schmidt reduces the problem to 0=det((?-,0)A-ell) + higher order terms, where A and H are real 2 2 constant matrices. We analyse the existence of curves (?(e),e) of eigenvalues for this problem of linear perturbation and give as an example a heat problem with H--( ).
1. Introduction. We consider boundary value problems which are perturbations of a linear boundary value problem with periodic boundary conditions. The first such problem we consider, in 2, is x" +(?a-b)x-O, x (0) x ( ) -e (terms linear in x ( ), x '( )), x'(O)-x'(1)-e (terms linear in x(1),x'(1)).
For this linear boundary value problem with a parameter e we establish a condition for the local splitting of a double eigenvalue ?0 for e:0 into two curves ?= ?*(e) for e4:0.
This condition can be established either using the Hill's discriminant or the method of Lyapunov-Schmidt, and the boundary conditions can be permitted to be nonself-adjoint for e:/:0. For problems where the boundary conditions remain self-adjoint for e4:0 some classical perturbation results of Rellich can be applied to the above situation, even though the differential operator has domain varying with e.
In 3 we consider nonlinear perturbations, i.e.
x" + (ha-b)x-(nonlinear function of x), with the boundary conditions also having terms nonlinear in x. When the linearisation has for e--0 a double eigenvalue ?0 the method of Lyapunov-Schmidt is used to reduce the problem to a system of two equations in four unknowns, u , ? , Yet another approach, besides those utilising the Hill's discriminant or the method of Lyapunov-Schmidt, is to set problem (2.1)-(2.2) in a Hilbert space. This approach for the self-adjoint case will use the now-classic method of Rellich [13] . [17] , and e in the differential equation appeared in [16] . 3 . Nonlinear perturbation and Lyapunov-Schmidt. In this section we consider the boundary value problem (3.1) (3.2)
x-ax+fo(e,;t,x,x'), Mx- (3.5) As one can see, all of the information in 2 concerning the linear perturbation of the periodic boundary value problem is found also in (3.7). So, Lyapunov-Schmidt for an equation in Banach spaces correctly abstracts the linear problem. The author has shown [14] that the method of Fulton [7] , Walter [15] , Browne and Sleeman [2] 
